Conversions Between the 1970 and 2007 Booster Correctors
Version 1.2
Craig Drennan

July 19, 2007

Introduction

This note describes the conversion between the 1970 Booster corrector elements and the new correctors we will be installing in 2007 and 2008.  Estimates are made of the ratio of the current needed in the new magnets to the the amount of current in the old magnets that produces fields of the same strength.

The references available for making this determination are given below.  Also, measurements of the field strength of the older corrector magnets were performed at the magnet test facility.  There is an open request for other or better references.

1. R. E. Juhala, “Booster Correcting Magnets”, Fermi Note FN-206, February 23, 1970. (copy available at Fermilab Beams-doc-1881-v5, 2006, http://beamdocs.fnal.gov/ )
2. E.J. Prebys, et al., “Booster Corrector System Specification”, Fermilab Beams-doc-1881-v5, 2006, http://beamdocs.fnal.gov/ .
The Amp to field transfer functions for the 1970 correctors is taken from Table 1 of Reference 1.  The numbers for the new correctors, and information about the old sextupoles, come out of Reference 2.
[image: image1.png]Table 1 CORRECTING MAGNETS

FN-206
0320
Inner Outer Wire Turns/ Total Bdé or
Magnet Radius Radius Size Section Resistance Current B'df
Quadrupole 5.87 6.22 18 RD 259 14.1 1.01 2209
Skew Quadrapole 7.14 7.40 20 RD 118 11.1 .27a 24 g
Inngr Dipole 7.62 10.0 13 sQ 496 4.03 3.24a 3000 g-cm

Outer Dipole 10.16 12.57 11 sQ 455 2.32 5.6 a 3000 g-cm




**Note:  The Inner Dipole is the Horizontal Dipole and the Outer Dipole is the Vertical Dipole.

Dipole Comparison

Old Horizontal Dipole Transfer Function From FN-206
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Old Horizontal Dipole Transfer Function From TD Measurements
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New Horizontal Dipole Transfer Function
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Old Vertical Dipole Transfer Function From FN-206
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Old Vertical Dipole Transfer Function From TD Measurements
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New Vertical Dipole Transfer Function
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Quadrupole Comparison
Old Normal Quadrupole Transfer Function From FN-206
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Old Normal Quadrupole Transfer Function From TD Measurements
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New Normal Quadrupole Transfer Function
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Old Skew Quadrupole Transfer Function From FN-206
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Old Skew Quadrupole Transfer Function From TD Measurements
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New Skew Quadrupole Transfer Function
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Sextupole Comparison
The comparison is based on information from reference 2.  Note that the arrangement of sextupole magnets in the accelerator will be different than before.  The scale factor derived here takes into account that for a given plane (horizontal or vertical) the new system will you 24 magnets where the old system used 12 in the horizontal plane and 9 in the vertical plane.

Also, We assume that the scale factor for both the Normal and Skew sextupoles are the same.

Old Horizontal Sextupole Transfer Function
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New Horizontal Sextupole Transfer Function
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Old Vertical Sextupole Transfer Function
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New Vertical Sextupole Transfer Function
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Summary and Scale Factors

From FN-206.
	Element
	Old Amps / (Field)
	New Amps / (Field)
	Scale Factor

Amps New / Amps Old

	Horizontal Dipole
	1080
	2711
	2.51

	Vertical Dipole
	1867
	2693
	1.44

	Normal Quad
	45.91
	400.0
	8.71

	Skew Quad
	112.5
	250.0
	2.22

	
	
	
	

	Horz. Sextupoles
	5.59
	1.128
	0.202

	Vert. Sextupoles
	2.963
	1.128
	0.381


From TD Measurements

	Element
	Old Amps / (Field)
	New Amps / (Field)
	Scale Factor

Amps New / Amps Old

	Horizontal Dipole
	1075
	2711
	2.52

	Vertical Dipole
	1923
	2693
	1.40

	Normal Quad
	48.08
	400.0
	8.32

	Skew Quad
	117.6
	250.0
	2.13
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